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Background
Agents capable of increasing extracellular buffering capacity to com-
bat exercise induced acidosis have been researched for the better
part of a century. Sodium bicarbonate, sodium citrate and sodium/
calcium lactate supplementation all result in increased circulating bi-
carbonate and have independently been shown to improve exercise
capacity and performance. And yet evidence regarding the efficacy
of these buffering agents is inconsistent and recent developments
are providing novel information to suggest that current dosing strat-
egies may be suboptimal for some individuals.
Method
Literature data were reviewed seeking articles published until
October 2016 using the following terms: “buffering”, “sodium bicar-
bonate”, “sodium citrate” or “sodium/calcium lactate”. Experimental
trials and review papers were selected to be analyzed. Studies and
sample characteristics, biochemical markers, and performance param-
eters according to supplement intake were appraised.
Results
Sodium bicarbonate effects are well established, although high intra-
and inter individual variability in the exercise responses to supple-
mentation exist and may be influenced by associated side-effects. A
recent study showed that individuals differ substantially in the time
at which they attain peak bicarbonate levels in blood, suggesting the
need to individualise supplement timing. Sodium citrate appears to
demonstrate an inefficacy to improve exercise capacity and perform-
ance. However, novel data suggests that previous research is limited
by supplementation timing and side-effects, meaning further investi-
gation is needed to establish its effects on exercise using a more
optimal dosing strategy. Evidence to support the use of lactate
supplementation as a buffering agent to improve exercise is scarce
and contradictory. Research has shown large (+17%), moderate
(+1.7%) or no improvements in exercise following supplementation.
Emerging evidence from our laboratory suggest that chronic supple-
mentation with calcium lactate does not increase blood buffering
capacity or improve high-intensity exercise performance, casting
doubt on its efficacy as an ergogenic aid.
Conclusion
Sodium bicarbonate’s ergogenic potential is clear, although the con-
tributing factors to variability in responses warrants further investiga-
tion. The efficacy of sodium citrate and lactate supplementation to
improve exercise is unclear and controversial; more well controlled
investigations are necessary to elucidate their ability to improve buff-
ering capacity and subsequent exercise. In conclusion, more research© The Author(s). 2017 Open Access This artic
International License (http://creativecommons
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the Creative Commons license, and indicate if
(http://creativecommons.org/publicdomain/zeis required to determine how to optimise supplementation of all
these buffering agents to increase the likelihood of an improved ex-
ercise capacity or performance
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Background
Carbohydrate and caffeine has been used as ergogenic aid for endur-
ance sports long since. However, the additional benefits after caf-
feine and carbohydrate coingestion on performance remain
uncertain. Thus, the aim of this systematic review is to evaluate
whether the intake of caffeine plus carbohydrate can improve endur-
ance performance more than carbohydrate alone.
Methods
A systematic literature search was conducted on PubMed database
(English, Spanish and Portuguese) seeking articles published until
September 2016 using a combination of the following keywords:
‘caffeine’, ‘carbohydrate’, ‘endurance’, ‘exercise’, and ‘performance’.
Clinical trials with human subjects which analyzed the effects of
caffeine and carbohydrate co-ingestion on endurance exercise
performance compared with carbohydrate were included. Studies
and sample characteristics, biochemical markers, and performance
parameters according to the supplement intake timing (‘before’, ‘dur-
ing’, or ‘both’) were appraised.
Results
Thirty-four studies were screened, fifteen of them were excluded
after the eligibility assessment and nineteen were selected for
the final analysis. Compared with carbohydrate alone, the caffeine
(1.8 to 3.0 mg/kg*h-1) and carbohydrate (0.68 to 0.84 mg/kg*h-1)
co-ingestion made 3–4 times during a cycling exercise leads to
an improvement of 3.3–4.4% on time trial and 27% on time to
exhaustion protocols in highly trained male athletes (65.7–73.8
VO2max). Moreover, 5 mg/kg of caffeine plus 5 mL/kg of
Gatorade® coingestion one hour before a cycling time to exhaus-
tion test (80% VO2max) showed a ~20% amelioration on
performance in male and female athletes (51–52 VO2max). Fur-
thermore, caffeine (1.8 to 3 mg/kg*h-1) and carbohydrate (0.68
mg/kg*h-1) co-ingestion before and during (every 15 min) a task-
specific soccer training seems to improve speed and vertical
jump in male athletes (50–56 VO2max). Regarding others sports,
a 2000 m rowing time trial and a Rugby shuttle test protocol can
be benefited by caffeine and carbohydrate coingestion.
Conclusion
These findings suggest that caffeine and carbohydrate co-ingestion
before and during a cycling and soccer can improve exercise’sle is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
ive appropriate credit to the original author(s) and the source, provide a link to
changes were made. The Creative Commons Public Domain Dedication waiver
ro/1.0/) applies to the data made available in this article, unless otherwise stated.
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hibition and catecholamine’s (adrenalin and noradrenalin) stimulus
and its consequent lipolytic effects. More studies need to explore the
exactly mechanisms in that co-ingestion of caffeine and carbohy-
drate can improve athletic performance.P3
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Background
Nitrate is a known precursor of nitric oxide which has many ben-
efits in high-intensity sports, due to its vasodilating effect, de-
crease in adenosine triphosphate cost and improvement in the
physiological responses of fast twitch fibers (type II). Adherence
to running have been increasing and performance optimization is
being chased by runners. They used strategies such as ~400m
sprints at the beginning and in the end of training and races.The
aim of this study was to evaluate the influence of acute nitrate
supplementation on performance markers in runners during re-
peated 400m sprints.
Methods
In a double blind crossover design 12 runners (aged 20-40 years)
were randomly assigned to one of two conditions: ingestion of
750mg (two capsules) of inorganic nitrate and/or 750mg of resistant
starch (placebo). In both conditions participants ingested the supple-
mentation 3 hours (in a fasted state) before the 4x 400m sprint test
(an all-out 4x 400m interspersed by 5 minutes between them). The
variables assessed during the sprint test were: total time of each
sprint and blood plasma lactate concentration [La]p PRE-SPRINT (be-
fore each sprint) and POST-SPRINT (after each sprint). After the nor-
mality test (Shapiro-Wilk) the two-way ANOVA (with Tukey post-test)
was performed (with p <0.05).
Results
There was no group interaction (p >0.05) for total sprint time of each
sprint. However, there was a significant effect of time for both
conditions. We observed an increase in the total time to perform the
3rd Sprint compared to 2nd Sprint and to the 1st Sprint (1st Sprint
87.17 ± 10.25 < 3rd Sprint 96.83 ± 24.28 > 2nd Sprint 92.00 ± 18.79;) as
well as for the 4th sprint compared to 2nd Sprint and the 1st Sprint
(1st Sprint 87.17 ± 10.25 < 4th Sprint 98.83 ± 18.68 > 2nd Sprint 92.00 ±
18.79). In the Nitrate condition there was an increase in the total
sprint time, only in the 4th Sprint compared to 3rd Sprint and 2nd
Sprint (2nd Sprint 88.67 ± 15.62 < 4th Sprint 94.17 ± 16.87 > 3rd Sprint
90.83 ± 17.12). There was a group interaction for [La]p (p < 0.05).
There were significant differences in [La]p POST-SPRINT at the 2nd
sprint (Placebo: 13.20 ± 5.36; Nitrate: 7.53 ± 3.08). There was a signifi-
cant effect of time for [La]p for both conditions (p < 0.05). The Pla-
cebo condition showed a significant increase in [La]p POST-SPRINT
compared to PRE-SPRINT in the 1st Sprint (PRE-SPRINT 2.38 ± 1.05;
POST-SPRINT 9.42 ± 4.04) in 2nd Sprint (PRE-SPRINT 9.07 ± 6.40; POST-
SPRINT 13.20 ± 5.36) and 3rd Sprint (PRE-SPRINT 10.65 ± 4.20; POST-
SPRINT 13.53 ± 6.48) with stable values only in the 4th Sprint (PRE-
SPRINT 13.40 ± 6.97; POST-SPRINT 13.20 ± 5.36). In the Nitrate condi-
tion there was a significant increase from PRE-SPRINT to POST-
SPRINT only in 1st Sprint (PRE-SPRINT 2.67 ± 0.76; POST-SPRINT 6.90 ±
2.20); in the 2nd Sprint (PRE-SPRINT 6.50 ± 2.27; POST-SPRINT 7.53 ±
3.08), 3rd Sprint (PRE-SPRINT 8.62 ± 3.05; POST-SPRINT 10.38 ± 3.02)
and 4th Sprint (PRE-SPRINT 13.40 ± 6.97; POST-SPRINT 10.30 ± 3.42) it
did not change significantly.
Conclusion
Acute inorganic nitrate supplementation reduces blood lactate levels
and may improve performance in sprints of 400 meters.P4
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Background
Due the troubled routine experienced by most, people are failing to
prepare your own meal. Concomitantly, there is an increase in the
number of physically active people. Thus, this summary aims to re-
port the development of healthy and practical snacks for this audi-
ence, with suitable sensory characteristics.
Methods
The study was conducted at the Pontifícia Universidade Católica de
Minas Gerais (PUC Minas), campus Barreiro, during the first half of 2016.
Original recipes were prepared by members of the project and adapta-
tions in pre-disclosed recipes in cookbooks, or social internet networks.
For each preparation were prepared Sheets Preparation Techniques
(SPT), in order to standardize the recipes. In addition to concerns about
the quality and nutritional value of the ingredients, the preparation has
been done by optimal dietary techniques for obtaining tasty prepara-
tions and practices, that may contribute to improved physical perform-
ance and health promotion who consume them.
Results
Altogether were prepared 78 recipes, been 45 savory preparations, 11
drinks and 22 sweet preparations. Of total revenues, 46 were classified
as easy to transport because of the texture of the preparation, size and
moisture content, which can preserve their sensory characteristics, to
facilitate packaging for consumption at locations outside the home and
contribute to maintaining the hygienic quality health. The recipes were
classified by the time of intake to activity ("pre or post workout"), pro-
viding energy and nutrients, especially the available sources of carbo-
hydrates and proteins. Of 78 revenues prepared, 25 were classified
exclusively as pre-training, 35 were classified exclusively as a post work-
out and 7 were classified as pre and post-training, having good func-
tionality for both occasions. Before training predominated preparations
with low carbohydrate sources to moderate glycemic index, low in fiber
and fat to facilitate gastric emptying and moderate in protein. After
training, they predominated meals sources of moderate carbohydrate
high glycemic index, fundamental to the replenishment of muscle
glycogen stores, protein offered in minimum amount of 10g to pro-
mote protein synthesis and muscle recovery. With the use of these rev-
enues, to facilitate access and preparation of healthy foods, it is
possible to value the act of cooking based on the principles of gastron-
omy, collude with the nutritional principles addressed in the current
Guia Alimentar para População Brasileira for healthy eating, as well as
ensuring the premises of Sports Nutrition whose nutritional strategies
can promote the improvement of physical performance.
Conclusion
The research helped to expand studies on the development of new
recipes and food combinations that will foster innovation, diversity,
health promotion, improved palatability and physical performance,
while optimizing time, since these revenues are practical, easy to
transport and, not least, tasty, with a view to run day-to-day that
most people have and the importance of pleasure in food quality.
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Glycemic index is how fast carbohydrates appear in the blood. Differ-
ent kinds of carbohydrates affect blood glucose unequally, both at
rest and in exercise. The aim of this study was to compare the effects
of palatinose, dextrose and waxy maize ingestion on blood glucose,
in two different situations, at rest and in exercise.
Methods
7 adults, both genders, took part in the study in six different days,
three for each situation (rest and exercise). After three hours of
fasted state they were randomly assigned to drink 25g of palatinose,
dextrose or waxy maize, diluted in 300ml of water. Blood glucose
was measured before the beverage consumption and in the next 60
minutes every 15 minutes, for both situations. Immediately after the
supplement consumption, all subjects performed a one hour run in a
treadmill, at 70% of the estimated maximum heart rate.
Results
Both palatinose and waxy maize promoted a mild increase in blood
glucose levels in the first 15 minutes (0min:82.9 ± 11.7; 15min:103.3
± 15.2; 0min:84.2 ± 11.6; 15min:95.8 ± 14.3), and remained high up to
60 minutes. Dextrose showed a higher increase in blood glucose at
15 and 30 minutes when compared to the other substances
(Dextrose – 0min:83.3 ± 5.6; 15min:123.0 ± 18.6; 30min:123.1 ± 20.3;
Palatinose - 0min: 82.9 ± 11.7; 15min:103.3 ± 15.2; 30min: 103.4 ± 11.2;
Waxy Maize – 0min: 84.2 ± 11.6; 15min: 95.8 ± 14.3; 30min: 96.4 ± 9),
than, at 60 minutes, blood glucose returned to its initial values. At
exercise, waxy maize glucose levels showed no differences during
the test (0min: 87.3 ± 4.9). Dextrose showed a not significant increase
at 15 and 30 minutes, and returned to its initial values right after
(0min:86.3 ± 11.2; 15min: 96 ± 15.6; 30min: 93.3 ± 14.4). Palatinose
showed blood glucose reduction at 15 minutes, remaining that way
during the rest of the test (0min:95.8 ± 7.4; 15min:80.5 ± 9.7). Blood
glucose level at 15 minutes was higher with dextrose when com-
pared to the other substances (Dextrose:96.0 ± 15.6; Palatinose:80.5 ±
9.7; Waxy Maize:80.8 ± 10.0). After 15 minutes of exercise, blood
glucose increased with Dextrose consumption, meanwhile with the
other tested substances it was reduced.
Conclusion
There is a unique relationship between the type of carbohydrate, its
molecule organization, glycemic index and how it is processed by
the organism, at rest and during exercise.
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Background
The gut microbiota is known to play a key role in host metabolism.
One of the major bacterial fermentation products of non-digestible
carbohydrates are the short chain fatty acids (SCFAs) including acet-
ate, butyrate and propionate. The SCFAs can be used by the gut epi-
thelial cells as energy source and utilized as energetic substrate in
other tissues such as muscle and liver. The beneficial moderate exer-
cise effects on gut physiology and microbiota are well-known, but
not the related prolonged exercise effects. Prolonged exercise such
as endurance training could associated to colon ischemia altering
the gut permeability that can decrease exercise performance. There-
fore, this study aims to examine the glycemic response in a mice
incremental test when fructooligosaccharides (FOS) on diet and en-
durance exercise are associated.Methods
Thirty-two 8-week old C57Bl/6J male mice were randomly allocated
in four groups: 1. normal diet and sedentary (NS); 2. FOS diet and
sedentary (FS); 3. normal diet and exercise (NE); 4. FOS diet and exer-
cise (FE). After 4 and 8 weeks, all animals performed incremental test
and every 3 min test, the treadmill speed increased 3 m.min-1. A 5μl
blood sample was collected from animals tail and the blood glucose
was determined at each test stage. The exercise groups trained dur-
ing 8 weeks on a treadmill 50% of maximal velocity (Vmax) for 60
min, 5 times a week. After 8 weeks training, the exercised groups
were submitted to a test until exhaustion. All animals were euthana-
tized and duodenum and colon tissues were fixed for histology. Gut
microbiota modulation will be analyzed by stool sample 16S gene
pyrosequencing of.
Results
Initially 66.6% and 87.5% of the animals fed with FOS diet (FE and FS
groups) showed higher blood glucose at incremental test end by at
least 21.65% of the initial blood glucose. No animal in NE group pre-
sented the final blood glucose enhanced in comparison to initial
blood glucose and only 25% in NS group showed similar glycemic
behavior. The FOS group ran longer distances in incremental test at
eighth week. Corresponding distances from each group were 347 m
(±87.77 m) FE vs 279 m (± 39.44m) NE, and 331m (± 95.46 m) FS vs
227m (± 29.16m) NS.
Conclusion
The FOS diet seems to promote glycemic control and improve the
distance running. Future results can elucidate whether the gut micro-
biota modulation can help in improving mice endurance exercise
performance.
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Background
In search of muscle performance many individuals look beyond phys-
ical activity and nutrition, supplements that can contribute to this
performance also improving body composition. So we see many fans
of products marketed under this proposal, labeled "hormone opti-
mizers," which are composed of mixtures of various ingredients that
supposedly increase endogenous testosterone levels, which are
known to increase muscle protein synthesis, resulting increases in
muscle mass and strength. Therefore, the overall objective of this
study was to evaluate the body composition and hormonal concen-
trations of total testosterone, free and luteinizing hormone (LH) after
administration of 8 weeks of ZMA and Tribulus terrestris in young
women resistance training practitioners (bodybuilding). The purpose
of this study was to assess body composition and hormonal
concentrations of total and free testosterone and LH after administra-
tion of 8 weeks of ZMA (zinc, magnesium and vitamin B6) and
Tribulus terrestris (TT) in young women practicing resistance training
(bodybuilding).
Methods
The study included 20 apparently healthy women and trained in re-
sistance exercise. The volunteers used for eight weeks, different sup-
plements were divided into four groups: 1) ZMA; 2) TT; 3) ZMA + TT;
4) Placebo Group (PG). At the beginning of the study (day 1), on the
29th day and the day after the end of supplementation (57 days), all
volunteers underwent anthropometric measurements, which were
collected, body weight, height and skinfold thickness, and were held
blood collections in order to measure the hormones. To analyze the
differences between groups and intra-group the Kruskal-Wallis test
and ANOVA with the Friedman parameter were applied respectively.
When it indicated the difference the correction procedure Bonferroni
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difference.
Results
ZMA + TT group showed higher LH (9.00 mIU / ml) compared to the
placebo group (GP) (3.72 mIU / ml; P = 0.014) and higher value
against the ZMA group (5.44 mIU / ml; P = 0.048). However, after
Bonferroni correction compared to the difference ZMA group be-
came zero. There were no significant differences in total and free tes-
tosterone between groups. In relation to body composition lean
mass of the ZMA group increased significantly when 3 (48.16 kg) in
relation to the time 1 (start of supplementation) (47.27 kg), but was
not statistically significant between the groups (P < 0.05).
Conclusion
It is concluded that supplementation of ZMA and TT for eight weeks
does not alter the hormonal concentrations of total and free testos-
terone, LH except when compared to the placebo group. In relation
to body composition significant increase in lean body mass in the
ZMA group, but no statistically significant differences between the
other groups.
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Background
Eating Disorders (DE) are severe psychiatric disorders considered im-
portant health problems. A recently introduced framework is called
Orthorexia Nervous. Exposed as a pathological obsessive behavior,
orthorexia is characterized by nervous fixation on health food, food
quality and purity of the diet. Discovered by a doctor of alternative
medicine adept, Steven Bratman. The ortoréxico behavior can start
innocently, with the desire to cure or prevent chronic disease and
improve health. With the aggravation of this behavior, the Ortho-
rexic, in extreme cases, would rather starve than eat the foods con-
sidered unclean or unhealthy and thus harmful to your health. The
person becomes obsessed and starts to prepare their own food using
only known origin of food. It is becoming increasingly compulsive ex-
cluding essential items from your diet such as red meat, dairy, sugar
and fat without adequate replacement. Its exact etiology and clinical
characteristics are not unfamiliar.
Methods
As the research population, through research in journal collection
sites and scientific articles: Scientific Electronic Library Online -
SciELO, PubMed - Public Med; They were selected the maximum
number of 47 articles related to the topic orthorexia nervous. Data
collection was conducted from January 2014 to February 2016. After
a careful process of inclusion and exclusion, we suggest sampling as
17 articles.
Results
The data found in the refer approach a subject with little research
carried out in academia because such eating behavior has been de-
scribed for just over ten years. It was possible to observe a higher
prevalence of work facing the female common being those that had
high economic level, with access to information and good education.
Of the 17 articles, an article turned to physical exercise as an adjunct
treatment in anxious and depressive disorders, suggesting that it
should be prescribed in combination with other therapies in these
tables. Another study worked with the clinical case related eating dis-
order and schizophrenia, and other articles addressed the description
and characterization of orthorexia nervous.
Conclusions
The influence of media, society and sports means that perfect bodies
are synonymous with beauty and success, is affecting men and
women to develop eating disorders. This excessive concern with the
body and the practice of improper diet is being increasingly adoptedby men and women with body image distortion. It is of utmost
importance to identify and guide the risk for developing eating disor-
ders, through specialized professionals such as nutritionists, psychol-
ogists, physicians and coaches to the success of treatment, to the
physical well being and mental of these individuals. Few studies have
been conducted to adequately characterize the changes in food
consumption of individuals with Orthorexia, making it difficult to ap-
proach and nutritional treatment.
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Background
The adequate nutritional status prevents injury, reduces fatigue and
contributes to better performance. On the other hand, inadequate
body composition or food consumption may compromise physical
performance, according to the physiological requirements of each
sport. In basketball, athletes perform intermittent efforts, with pre-
dominance of anaerobic exercise, and occupy a common area for at-
tack and/or defense, which increases the risk of injury. In children
and adolescents athletes, the nutritional evaluation is very important
because, besides the nutritional demands required for the physical
exercise, there is an increase of nutritional requirements for growth
and development. In addition, these individuals are typically less in-
formed about adequate nutritional practices and depend on other
people for choosing and preparing foods. The aim of this study was
to evaluate anthropometric profile and food consumption of players
from Basketball Federation of Goiás, Brazil.
Methods
In this cross-sectional study, realized in 2013 with 26 children and ad-
olescents, were collected personal (gender and age), anthropometry
(weight, height, subscapular and triceps skinfold) and food intake
(24-hour recall) data. Were evaluated the body mass index according
to age (BMI/age) (WHO, 2007), the body fat percentage (%BF)
(SLAUGHTER et al., 1988; DEURENBERG et al., 1990) and the energy
and macronutrient intake (carbohydrate, fat and protein) (IOM, 2005).
The participants and the legal guardians signed the consent form.
The study was approved by the Research Ethics Committee of Fed-
eral University of Goiás, Brazil.
Results
The study was conducted with 22 men and 4 women, 15.4% were
children and 84.6% adolescents, with a mean age of 13.38 (± 3.05)
years. Although 53.8% presented both BMI/age and %BF adequate,
34.6% and 11.5% had BMI/age above and below the recommenda-
tion, respectively, and 38.4% and 7.7% presented high and low %BF,
respectively. The mean dietary energy consumption (DEC) was 1916
(± 626) kcal/day, and 52.9% of DEC was from carbohydrate, 31.0%
from fat and 1.4 g/kg body weight from protein (16.1% of DEC). Only
11.54% of the athletes had an adequate DEC, while 73.08% pre-
sented insufficient energy intake and 26.92% a DEC above the
recommendation. In relation to macronutrients, 76.92% had an
adequate intake of carbohydrate, 11.54% a high consumption
and 11.54% an intake below the recommendation. From fat,
53.85% showed an adequate intake, 19.23% an insufficient and
26.92% a consumption above the recommendation. Finally,
73.08% of the athletes consumed protein above and 26.92%
below the recommendation.
Conclusions
A significant number of the participants presented an anthropomet-
ric profile and food consumption inadequate for the age group. Thus,
they need a nutritional monitoring to maintain appropriate physical
conditions for the practice of exercises and sports competition with-
out compromising their growth and development.
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Background
Chronic supplementation with β-alanine (BA) increases muscle carno-
sine (MCarn) content, although studies using doses of 3.2 to 6.4 g/
day for between 3 and 7 weeks have shown poor efficiency regard-
ing the amount of BA used for MCarn loading despite good whole
body retention (>98%; Decombaz et al., 2012). Approximately 2.8%
(range: 2.4–5.8%) of BA is used towards MCarn synthesis when as-
suming that 40% of body mass is muscle mass (Blanquaert et al.,
2015). However, these studies based their calculations on percentage
changes in MCarn as measured by 1H-MRS, while the small muscle
groups (m. deltoid, soleus and gastrocnemius) analysed may have
underestimated the amount of BA used. Thus, determination of the
amount of BA used for MCarn synthesis using chromatographic (i.e.,
HPLC) quantification of biopsy samples from larger muscle groups is
warranted. The purpose was to investigate the effects of 4 weeks of
BA supplementation on MCarn content of the m. vastus lateralis and
determine the estimated amount of BA converted to MCarn.
Methods
Twenty-five active males (age 27 ± 5 years, height 1.74 ± 0.09 m,
body mass 77.4 ± 11.5 kg) were supplemented with 6.4 g/day of
sustained release BA (N = 17) or placebo (PL; N = 8) for 28 days.
Pre- and post-supplementation participants provided a muscle bi-
opsy which were subsequently analysed for MCarn content using
HPLC. The amount of BA used for carnosine synthesis was calcu-
lated by dividing the molar increase in MCarn by the total
ingested molar amount of BA and assuming that 40% of body
mass is muscle mass. Data were analysed using mixed-models
and Pearson’s correlations.
Results
MCarn content increased by +11.0 ± 6.7 mmol/kg dry muscle (P <
0.0001; Range: +2.42 to +22.10 mmol/kg dry muscle) from baseline
in BA, with no change in PL (P = 0.99). The estimated amount of BA
used was 1.9 ± 1.3% (Range: 0.5 to 4.5%). Pearson’s correlations
showed that pre- and post-supplementation MCarn were significantly
correlated in the BA group (P = 0.01; r2 = 0.4), and the increase in
MCarn was significantly correlated to the amount of BA used (P <
0.0001; r2 = 0.9).
Conclusions
Four weeks of BA supplementation at 6.4 g/day increased MCarn
content in the m. vastus lateralis in all individuals, although the esti-
mated amount of ingested BA used was extremely low, confirming
previous results using 1H-MRS and other muscle groups. Data dem-
onstrate that very little of the BA ingested during supplementation is
used for MCarn synthesis and highlights the necessity in further work
to optimise BA supplementation in humans.
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β-alanine (BA) supplementation has been used to promote in-
creases in muscle carnosine concentration, a pleiotropic molecule
(with beneficial effects on health and athletic performance) which
can present a side-effect (paresthesia). BA supplementation may
promote placebo effect (regarding athletic performance improve-
ment) but, on the other hand (when paresthesia perception is
high) it can be uncomfortable. There is no explicit information in
the literature whether BA supplementation induced paresthesia is
dose-dependent or whether it is affected by physical exercise
(PE). The aim of this study was to evaluated paresthesia subject-
ive perception (PSP) induced by different BA supplementation
dosages at rest and during PE practice.
Methods
In a double blind design 7 healthy males (174 ± 5 cm, 75 ± 6 kg)
and 4 women (160 ± 3 cm, 56 ± 4 kg) received (in a crossover
and counterbalanced way) two types of treatment (after a 4-hour
fasting period): randomly, subjects ingested five different dosages
of BA (0.5g, 1.0g, 1.5g, 2.0g and 4 g) or placebo at 1) rest or 2)
immediately before PE practice. In 1) participants just sat in a
chair for 90 minutes; in 2) participants performed one session of
60 minutes of PE: resistance exercises (bench press and squat: 3
series at 60% 1RM) followed by an aerobic exercise (15 minutes
of running at 65% of HRmáx.); participants rested two minutes
between resistance exercises series and 5 minutes between exer-
cises. At the end of the PE participants remained at rest for 30
minutes to evaluate the PSP. The PSP was evaluated by a specific
questionnaire, intensity of paresthesia sensation and sites of
paresthesia perception were evaluated every 10 minutes (for 90
minutes, both at rest and during PE practice).
Results
Time to feel the first paresthesia symptoms was different be-
tween conditions (rest = 10.8 ± 7.1 minutes; PE = 18.9 ± 19.2, p =
0.03; paired Student's t-test). The PSP intensity induced by BA
supplementation was lower in the PE than rest condition in all
tested dosages (p = 0.00; two-way ANOVA); the same happened
to the body area amount perception, affected by paresthesia (p = 0.00).
The PSP intensity showed strong and positive correlation with
the BA dosages (rest: r = 0.75, p = 0.00; PE: r = 0.69, p = 0.00); In
the same way, the perception of the number of areas affected
by paresthesia sensation also showed positive and moderate
correlation with the BA dosages (rest: ρ = 0.45, p = 0.00; PE: ρ =
0.49, p = 0.00). After the PE session PSP was similar to the rest
situation (p > 0.05).
Conclusion
The PSP intensity as well as the amount of the body sensitive areas
with paresthesia symptoms are BA dose-dependent. PE attenuates
(in an acute way) the PSP induced by BA supplementation.P12
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Background
The running has become popular around the world and conse-
quently the consumption of ergogenic substances in order to im-
prove performance, although the most widely used is caffeine. In
addition, the nutritional counseling is essential for health mainten-
ance, increase athletic performance and control of body composition
of athletes. Therefore, the evaluation of anthropometric profile and
food behavior can help the professional in best nutritional education
runners. The aim was evaluate the anthropometric profile and fre-
quency of caffeine consumption in runners.
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A cross-sectional study was performed with convenience sample
runners. We evaluated 47 runners (5 and 10 km) of both gen-
ders before running. The anthropometric profile performed was
the weight, height and handgrip strength. The frequency of caf-
feine consumption was performed using a standard question-
naire, which were investigated caffeine or caffeine-containing
food and supplements. The values were analyzed by median
and standard deviation.
Results
Most runners were male (n = 28, 59.5%) with mean age of 35.4 ±
7.8 years, BMI of 24 ± 2.4 kg/m2 and practitioners of 5 km run-
ning (n = 30, 63.8%). The handgrip strength was 40.1 ± 11.3 kg in
the right hand and 36.8 ± 9.8 kg in the left hand, indicating nor-
mal force for the age group. The handgrip strength was 40.1 ±
11.3 kg in the right hand and 36.8 ± 9.8 kg in the left hand, indi-
cating normal strength for the age group. Regarding to caffeine
intake, was observed a greater consumption in morning period
(n = 38, 80.8%), followed afternoon (n = 29, 61.7%), evening (n =
11, 23.4%) and midnight (n = 1, 2.1%) with a mean daily fre-
quency of 1.7 times.
Conclusions
They are most male runners who training 5 km running. Moreover,
caffeine intake is common in the morning period and was not re-
ported consumption close to training, suggesting that these runners
do not use food sources of caffeine as an ergogenic aid. In addition,
anthropometric data suggest that the active lifestyle influenced
beneficially nutritional status once they were classified with normal
weight and handgrip strength.P13
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Background
Caffeine has ergogenic aid important for increasing performance in
races. Through the delay fatigue and increase the muscle contraction,
it can enhance the ability to perform exercises. Although evidence
suggests that caffeine can induce dehydration, effects of mouth rinse
with caffeine on dehydration are not investigated. The aim of this
study was to analyze if the mouth rinse with caffeine anhydrous in-
terferes in dehydration after a 10 km running.
Methods
Double-blind, crossover and placebo controlled study was conducted
with 10 adult athletes, 8 men and 2 women with aged of 18 years
and highly trained. Subjects were instructed to avoid intense physical
exercise and maintaining a balanced diet with caffeine restriction in
the two days preceding the test run. On the day run, individuals did
mouth rinse with caffeine anhydrous or placebo for 10 seconds and
immediately started the 10 km running in a professional running
track. The mouth rinse products were separated by a washout period
7d. We measured the baseline and final weight to verify dehydration
rate. Student's t test was performed to verify possible statistical
difference.
Results
We found that the exercise frequency was approximately six times
per week and the dehydration rate was 19.01 ± 0.56% in placebo
group and 1.49 ± 0.28% in the caffeine group, p = 0.15, no statistical
difference.
Conclusions
The mouth rinse with caffeine did not alter the dehydration rate
when compared to placebo during the 10 km running test in highly
trained athletes.P14
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Background
This study investigated the effects of caffeine and carbohydrate in-
takes on strength performance and the metabolic and inflammatory
responses to strength exercise following high-intensity intermittent
aerobic exercise.
Methods
Seven active males ingested a double-placebo (P), caffeine (CAF; cap-
sule 5 mg.kg−1) or carbohydrate (CHO; 20% maltodextrin solution)
before performance strength exercise. Participants performed three
randomized sessions, consisted a 5000-m high-intensity intermittent
aerobic exercise at maximal intensity - Vmax followed of a strength
exercise, performing after the P, CHO and CAF intakes. The blood
samples were collected at pre (Pre) and immediately after concurrent
strength exercise (Post).
Results
Similar response on number of repetitions and total volume per-
formed in all conditions. There was a main effect of time for glucose,
lactate and IL-6 (p < 0.05). When compared the changes between
condition (post minus pre-values), there was lower glucose in CAF in
relation to the CHO (CAF = 5.0 ± 10.4 vs CHO = 27.8 ± 20 vs P = 15.1 ±
14, p = 0.039) and higher IL-6 levels (CAF = 11.9 ± 9.2 vs CHO = -2.4 ±
1.7 vs P = 4.3 ± 11.7, p = 0.022). There was statistically significant inter-
action for glucose, lactate (p < 0.001).
Conclusions
CAF and CHO intakes did not improve strength performance during
concurrent strength training in active males, however, caffeine can
affect the immunometabolic response.
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Background
Increases in skeletal muscle mass can be achieved through resist-
ance exercise training and adequate diet. The recommendation of
protein intake for maximize muscle protein synthesis involves
1.5–2.2 g/kg.day−1 or 0.2–0.30 g/kg per meal of high-quality pro-
tein source. Protein timing is a dietary strategy designed to
optimize the net muscle protein accretion. Timing of protein in-
gestion in relation to overnight recovery is a topic of recent in-
vestigations. Pre-sleep feeding is a time when protein intake may
provide a marked benefit to remodel muscle proteins. Thus, the
aim of this study is to analyse the clinical trials that evaluated
the effects of pre-sleep protein consumption on muscle protein
synthesis during overnight recovery.
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A systematic literature search was conducted on PubMed database
(English, Spanish and Portuguese) seeking articles published until Sep-
tember 2016 using a combination of the following keywords: ‘sleep’,
‘overnight’, ‘muscle’, and ‘protein’. Clinical trials with human subjects
which analyzed the effects of pre-sleep protein intake on overnight
protein synthesis were included. Studies characteristics and muscle pro-
tein synthesis parameters (‘whole-body protein synthesis’ and ‘mixed-
muscle protein fractional synthetic rate’) were appraised.
Results
Eighteen studies were identified through database searching.
After eligibility assessment, four studies were selected for the
final analysis. Compared with placebo treatment (water), 30 or
40g of protein (casein) intake prior to sleep seems to improve
the whole-body protein synthesis rates in healthy adult men
during overnight period (7.5 to 9.0 hours) with or without re-sistance exercise training in the evening before. The studies
found no effect of before sleep protein intake on mixed-muscle
protein fractional synthetic rate.
Conclusions
The present study is the first systematic review that examines the ef-
fects of pre-sleep protein supplementation on muscle protein synthe-
sis rate during overnight period. Overall, these findings suggest that
pre-sleep protein intake has benefit effects on overnight whole-body
protein synthesis rates. It remains to be established whether inges-
tion of a moderate amount of protein increases overnight muscle
protein synthesis parameters in all populations. Therefore, more
high-quality clinical trials are required to confirm these results.
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